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(57) ABSTRACT 
A surgical irrigation system as provided in which a novel 
system of connecting and/or supporting a pump to a fluid 
source reduces the possibility that the pump "will become 
disconnected from the fluid source by ieoinriiig tnat the 
pump be supported by a support to establish fluid connec- 
tion. 
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FLUID DELIVERY SYSTEM FOR USE WITH A 
SU&GIC4X PUMPING UNIT 

[0001] This mvendoj^claims the benefit of spending 
U.S. Prcrvisional Application No. 60/291.583, entitled Fluid 
Delivery System For Use With A SurmcaJ Pumping TJnil, 
filed May 16, 2001. the entire disclosure of which is incojv . 
poraied by reference as if set forth in its entirety for aD 
purposes. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates to a system for providing 
fluid to a surgical site inside a body and in particular this 
roveniion relates to a connection system for connecting a 
pump or other device to a fluid source to supply fluid to <be 
1 site. 



[0003] The use of surgical irrigation systems is laiown in 
■titie art. Such systems typically comprise an irrigation liquid 
source and a handpiece which has an inlet port connected to 
the irrigation liquid source, and an outlet port connected to, 
for example, a probe extending to an operative site within a 
body. Typically ; a plastic bag containing ini^tion fluid is 
suspended from an TV pole mid is connected to the band- 
piece through a pumping device connected to The fluid bag 
through a tubular spike. 

[0004] < One example of such a system is disclosed in U.S. 
Pat. No. 5.484,402- which issued to Saravia et al. on Jan. 1 6. 
1096. the disclosure of which is hereby incorporated by 
reference for aD purposes- Saravia al al disclose a surgical 
irrigation system that includes a seK-^ouimned pumping urnt 
remotely located from the handpiece ro pump irrigation 
liquid xo "die handpiece, into the protruding hollow tip, and 
to me surgical site. The remotely located pumping unit 
comprises a power supply (i.e n a battery pack), which, is 
activated by an electrical switch in the handpiece. Therefore, 
the self<onlained pumping unit must be connected to me 
switch in the handpiece by running cumbersome electrical 
cable along the flexible tubing that condectfi the pumping 
unit to. the electrical switch en the handpiece, Additionally, 
the jwnrping unit is directly connected to the fluid hag by a 
tubular spike connector mat is connected to a luetvtype • 
connector on the fluid bag. The pumping unit may be 
"~ luspenoe<nr^^ jaieroonnecficS oi me 

respective connectors or may be supported by a bracket, 
Tbis system is limited in its arrangement since the pumping 
unit must be directly connected to the fluid bag. This creates 
a potentially hazardous srtaatioiL For example, some surgi- 
cal rooms have limited space available "for surgeons and 
other hospital personnel to move about. This increases the 
chance mat the pumping unit might be bumped or knocked 
flam ft* connection with the fluid bag resulting, in a dan- 
gerous interruption in the delivery of fluid to a patient and 
creating unsanitary and/or unsafe operating room condi- 
tions. This is particularly true when the pumping unit is 
suspended from the fluid bag and not held in the bracket, 

[0005] Another system is disclosed in U.S. Pat. No. 6 : 1 76, 
S47, issued trj Humphreys: lr- et al. on Jan- 23 ? 2001, flic 
disclosure of which is hereby incorporated by reference for 
aH purposes. Humphreys, Jr. et al. disclose a surgical irri- 
gation system that includes a fluid flow sensor device 
including a fluid accelerator to increase fluid flow to a 
surgical handpiece. The flow sensor device is directly conr 
nected to and supported a fluid bag but may be 



adiustablv nxed and supported on a vertical JV pole. Wm)e 
this system has proven effective, the presem invention 
provides improvements in the construction and arrangement 
of irrigation system components. 

SUMMARY OF THE INVENTION 

[0006] The present invention overcomes the problems 
described in the prior art surgical irrigation systems by 
providing novel systems and methods of connecting the 
pump or other fluid accelerating device to the fluid source. 

[0007] The present tnventionprovides a surgical irrigation 
system in- which the pump must be supported in order to 
^<rirtiaiTi its fluid connection with the fluid source. The 
system includes novel systems of cornering the pump to 
the fluid bag mar reduces the chance thai the pump will 
become disconnected trcrn the fluid bag by requiring that the 
pump be supported and not suspended from the fluid hag. 
The present invention further allows the pump to be located 
a various positions so that h can be moved out of the way of 
surgeons or other hospital personnel Anther remimhg the 
chance that me pump will be knocked from its connection to • 
the fluid bag- 

[000S] The present invention further provides means for 
autornaticalty discontinuing fluid flow delivery if the pump 
is not properly supported for use. 

[000P] In one embodiment the pump is connected to 8 
fluid bag by at least one flexible rube. The flexible rube may 
be connected to the pump by a variety of connectors and/or 
finings to accommodate a variety of arrangamejrrs. Plural 
. flexible tubes may be coimected to the pump fat connection 
to one or more fluid bags. 

[0010] In another embodiment the pump includes a switch 
that completes an electrical circuit to supply power to the 
purnp motor only when the pump is located and/or supported 
by a supported. If the pump is not located in the support 
switch remains open and no power is supplied to the pump 
motor and no fluid will flow' to -the handpiece. 
[0011] In another embodiment the pump is connected to 
the fluid bag by a connector mat includes a valve that closes 
_ancLprev^tsJ5^ ^ H 

support- 

[0012] In vet another embodiment the pump is connected 
to the fluid bag by a connector that is supported by a bracket. 
-The .pump is constructed and arranged so that it cannot be 
connected to the fluid bag other than through the connector 
which itself is supported.' 

[0013] In still another embodiment the pump is connected 
to the fluid bag by a connector in which fluid flow is "blocked 
until a user activates a release mechanism tn start fluid flow. 

[0014] These and other embodiments are described in 
more detail in the foflowing detailed description and the 
figures. 

BRIEF DESCRIPTION OP THE DRAWINGS 

[0015] PIG. 1 is a schematic drawing of a representative 
surgical irrigation system of the present invention- 
[0016] FIG. % is a schematic cross-rsecfaon of a preferred 
pump far use with the present invention. 
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wall 240 of retainer housing. 222 TO close port? 2M 3Dd 236 
as seen in. the closed position of FIG. 24. 

[0093] FIG. 26 shows a system in which pump 20 is 
connected to a fluid bag 25(1 that is suspended inside a 
carriage 2S2 hung from a standard arm 14. A standard spike 
254 is inserted into fluid bag 250 having a s tan da r d outlet. 
Spilce 254 is then connected to an inlet fitting 258 on pump 
20. Fluid bag 250 is positioned within, carriage 252 so thai 
a gap 260 exists between arm 14 and fluid bag 250 so That 
it will pull away from pump 20 if fluid bag 250 is hung 
directly and independently from arm 14. 

[0094] FIGS. 27-32 show an alternative system of sup- 
porting a pump connected to a fluid bag. In this embodiment, 
an L-bracket 300 is provided to hook onto a standard pole. 
The L-bracket 300 includes an elongate body 302 that 
adjustably supports an extension member 304 that supports 
pump 20. In FIG. 27 extension member 304 is adjustable 
along the length of body 302 to connect to -various size fluid 
bags. BIGS. 28 and 29 show one embodiment of a support 
member 305 to which a fluid bag may be supported by 
inserting a pin 306 (FIG. 29) in one of a number of holes 
30S in support member 305. Alternatively, a fluid bag may 
hung from hooks or prongs along body 302. Pump 20 is 
connected to the fluid bag by a spike 312, Extension member 
304 includes a connector portion 310 to which both pump 20 
and spike 312 are attached by a threaded connection. Impel- 
ler housing 314 includes outer threads 316 for threaded 
engagement widi inner threads 31$ on spike 312, Spike 312 
further includes outer screw threads 320 for threaded 
engagement with inner screw threads 322 on connector 
portion 310. 

[0095] In an alternative embodiment of BIG. 33 connector 
portion 310 may include outer screw threads 324 far 
threaded engagement "with inner screw threads 325 on spike 
312 so that spike 332 is screw Threaded onio the top of 
connector portion 310- Impeller housing 326 includes outer 
threads 327 for threaded engagement with inner screw 
threads 328 located in connector portion 310- 

[0096] Instead of screw threads the pump may be con- 
nected to the L-bracket extension 340 by a bayonet-type 
_ Jock^.seenJ» JRgr^^Jaihis. embpj^ent^j?pike_; 
connected to a toprffid dTtne irnpeljfer housing 344 by a press 
fit with an O-ring 346 providing a fluid seal- Impeller 
housing 344 is located within extension 340 so that spike 
342 extends ftrough an opening 34$ for connection .with a 
fluid bag. Impeller housing 344 is then rotated so that a 
protrusion 350 is received in a lock opening 352 in extension 
340. 

[0097] In this embodiment the L-hracket and spike 342 are 
re-usable but. must first be sterilized before each use. Bow- 
ever, the pump and spike 342 may also be a disposable as a 
single use entity. In either case, the pump is pot capable of 
attaching to Jje fluid bag without the use of the L-bracker. 

[0098] ^[Q. d u^ snows another embodiment in which, a 
pump such as, for example, is directly connect to a fluid bag 
and is supported by a special fitting. An outer fitting 360 is 
securely attached to impeller housing 362 so that spike 364 
extends through and out of outer fitting 360 for connection 
with a fluid bag. Outer fitting 360 includes an inner member 
366 with gripping teeth 368 to fricuonally grip the outside 
of fluid bag outlet 365 when spike 364 is attached memto- 



ln this embodiment the pump is suspended Iron) the fluid 
bag but is held by the iHcuonal engagement between inner 
member 366 end the fluid bEg outlet 

[0099] I^GrS^slwws another embodiment in which the • 
pump is suspended from the tmid beg by a spike 380. 
However, fluid flow is not automatically eianed upon spik- 
ing me fluid bag. Spike 380 includes a valve lever 352 thai 
is normally biased to a closed position by an extension 
spring 383. After spike 380 has been inserted into the fluid 
bag the fluid bag presses down on valve lever 3$2 against the 
bias of extension spring 383 to .the position shown in 
phantom in FIG. 37 to open the fluid passageway in spike 
380 to allow fluid to flow from the fluid bag. Fluid flow will 
only be facilitated when valve lever 3S2 is moved down by • 
the fluid bag. When the fluid bas i* removed valve lever 382 
is closed by extension spring 383. 

[0100] Alternatively, spike 380 may be non-Utbular and 
may sealingly engage the fluid bag so that the pump hangs • 
mdependentry from the fluid bag by spike 380 and valve 382 
' may be part of impeller housing. 

[0101] FIGS, ^and p^show another embodimeni in 
which The pump is suspended from the fluid bag by a spike 
400. Retainer housing 402 slidably supports spike 400 that 
includes upper and lower detent recesses 404 and 406 for 
selective engagement with, detent 4 OS on retainer housing 
402. A stopper 412 is frxedly located within retainer housing 
402. After spike 400 is connected to the fluid bag spike 400 
is moved into the sealed po sraon shown in FIG* 38 in which 
detent 408 is located in upper recess 404. In this position, 
stopper 412 doses fluid passageway 414 to block fluid flow. 
The user h then jecjuired to pull the pump downwardly to 
move detent 408 into lower recesses 406 to Open passage- t 
way 414. 



[0102] nG.^shows an alternative embodiment of sup- 
porting the pump from a fluid bag 450. In this embodiment,' 
spike 452 includes a retainer fen 454 mil is n^ctcd until 
spike 452 is inside fluid bag 450. Spike 452 has an outer 
diametET thai is Jess than the inner diameter of fluid bag 
Tniflet^56^"ifrat^ei«s^lea^ 
fluid bag outlet 456 and spike 452- Jn use, the user w£U spike . 
fluid bag 450 while retainer fan 454 is retracted. After 
spuing fluid bag 450, retainer fan 454fc opened by an 
actuator 458 on impeller housing m Sat retainer fan 454 
moves up into fluid bag 450 and opens. Retainer fan 454 will 
be completely open when it passes fluid bag outlet 456. The 
user then releases the pump which will drop under its own 
weign so that retaining fen 454 can rest on the inside of fluid 
bag 450. The fluid bag outlet 456 includes a seal Aft to 
prevent fluid loss. HbO 

[0103] FfG&r^irzrrfTZl show one embodiment for actu- 
ating retainer fef.454. Retainer fan 454 includes spring- 
biased arms ^60 tfiat are normally closed as seen in FIG ^42'- frl 
To open retainer fan 454 actuator 45$ is moved to the left as 
shown in FIG. #i% that bottom portion 462, which in the 
closed position rests on upper surface 464 of actuator 458, 
moves downward along surface 468 to rest on surface 466- 
As bottom portion moves anns>CT^re*biased open (FIG. 
' to rest or engage inner surface 470 of fluid bag 450. 
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PRELIMINARY AMENDMENT 

Sin . . 

Please amend the present application, which is being filed concurrently herewith, and Is 
the U.S. National Phase of PCT Application number PCT/US02/15729, filed May 16, 2002, and 
Is entitled " Fluid Delivery System For Use With A Surgical Pumping Unif , as follows: 

Amendments to the Specification begin on page 2 of this paper. 
Amendments to the Drawings begin on page 4 of this paper. 
Remarks/Arguments begin on page 5 of this paper. 
An Appendix including amended drawing figures is attached following page 5. 
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Amendments to the Specification 



Please replace the paragraph on page 1, lines 8-1 1 with the following paragraph; 

This invention is ttfe U.S. National Phase of International Patent Application No. 
PCT/US02/15729. filed May 16, 2002! and claims the benefit of co-pending U.S. 
Provisional Application No. 60/291 ,583, entitled Fluid Delivery System For Use With A 
Surgical Pumping Unit, filed May 16, 2001, the entire disclosure of which is incorporated 
by reference as if set forth in. its entirety for all purposes. 

Please replace the paragraph on page 15, lines 8-14 with the following amended paragraph: 

Instead of screw threads the pump may be connected to the L-bracket extension 
340 by a bayonet-type lock as seen in Fig. 35 Fig.34 . In this embodiment, spike 342 is 
connected to a top end of the impeller housing 344 by a press fit with an O-ring 346 
providing a fluid seal. Impeller housing 344 is located within extension 340 so that spike 
342 extends through an opening 348 for connection with a fluid bag. Impeller housing 
344 is then rotated so that a protrusion 350 is received in a lock opening 352 in 
extension 340. 

Please replace the paragraph on page 15, lines 19-26 with the following amended paragraph: 

F i gure 36 Figure 35 shows another embodiment in which a pump such as, for 
example, is directly connect to a fluid bag and is supported by a special fitting. An outer 
fitting 360 is securely attached to impeller housing 362 so that spike 364 extends 
through and out of outer fitting 360,for connection with a fluid bag. Outer fitting 360 
includes an inner member 366 with gripping teeth 368 to frictionally grip the outside of 
fluid bag outlet 365 when spike 364 is attached thereto. In this embodiment, the pump is 
suspended from the fluid bag but is held by the f fictional engagement between inner 
member 366 and the fluid bag outlet. 

Please replace the paragraph beginning on page 15, fine 27, extending to page 16, line 2, with 
the following amended paragraph: 

Figur e 37 Figure 36 s hows another embodiment in which the pump is suspended 
from the fluid bag by. a spike 380. However, fluid flow is not automatically started upon 
spiking the fluid bag. Spike 380 includes a valve lever 382 that is normally biased to a 
closed position by an extension spring 383. After spike 380 has been inserted into the 
fluid bag the fluid bag presses down on valve lever 382 against the bias of extension 
spring 383 to the position shown in phantom in Fig. 37 to open the fluid passageway in 
spike 380 to allow fluid to flow from the fluid bag. Fluid flow will only be facilitated when 
valve lever 382 is moved down by the fluid bag. When the fluid bag Is removed valve 
lever 382 is dosed by extension spring 383. 

Please replace the paragraph beginning on page 16, lines 6-14, with the following amended 
paragraph: 
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figures - 38 and 39 Figures 37 and 38 show another embodiment in which the 
pump is suspended from the fluid bag by a spike 400. Retainer housing 402 slidably 
supports spike 400 that includes upper and Jower detent recesses 404 and 406 for 
selective engagement with detent 408 on retainer housing 402. A stopper 412 is fixedly 
located within retainer housing 402. After spike 400 is connected to the fluid bag spike 
400 is moved into the sealed position shown in Fig. 38 in which detent 408 is located in 
upper recess 404. In this position, stopper 412 closes fluid passageway 414 to block 
fluid flow. The user is then required to pull the pump downwardly to move detent 408 
Into lower recesses 406 to open passageway 414. 

Please replace the paragraph beginning on page 16 r lines 15-25. with the following amended 
paragraph: 

f igure 4 0 Figure 39 s hows an alternative embodiment of supporting the pump 
from a fluid bag 450. Jn this embodiment, spike 452 includes a retainer fan 454 that is 
. retracted until spike 452 is inside fluid bag 450. Spike 452 has an outer diameter that is 
less than the inner diameter of fluid bag outlet 456 so that there is clearance between 
the walls of fluid bag outlet 456 and spike 452. In use, the user will spike fluid bag 450 
while retainer fan 454 is retracted. After spiking fluid bag 450, retainer fen 454 is ■ 
opened by an actuator 458 on impeller housing 460 459 so that retainer fan 454 moves 
up into fluid bag 450 and opens. Retainer fen 454 will be completely open when it 
passes fluid bag outlet 456. The user then releases the pump which will drop under its 
own weight so that retaining fan 454 can rest on the Inside of fluid bag 450. The fluid 
bag outlet 456 includes a seal 462 460 to prevent fluid loss. 

Please replace the paragraph beginning on page 16, lines 26-32, with the following amended 
paragraph; 

Figures 41 and 42 Figures 40-41 s how one embodiment for actuating retainer fen 
454. Retainer fan 454 includes spring-biased arms 468 461 that are normally closed as 
seen in Fig, 4 2 Fig. 41 . To open retainer fan 454 actuator 458 is moved to the left as 
shown in Fig, 4 2 Fig. 41 so that bottom portion 462, which in the closed position rests on 
upper surface 464 of actuator 458, moves downward along surface 468 to rest on 
surface 466, As bottom portion moves arms 460 461 a re biased open (Fig. 4 1) (Rq. 40) 
to rest or engage inner surface 470 of fluid bag 450. 
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Amendments to Drawings l( 

Please replace the originally filed drawings with the drawings attached in the Appendix attached <A 
hereto. 
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Remarks/Arguments 



The amendments to the specification correct minor errors. 

The formal drawings replace the informal drawings as originally filed. 

No new matter has been entered. 

CONCLUSION 

Applicant submits that in view of the foregoing arguments and/or amendments, the 
application is in condition for allowance, and favorable action is respectfully requested. The 
Commissioner is hereby authorized to charge any fees, including extension fees, which may be 
required, or credit any overpayments, to Deposit Account No. 50-1001. 

Respectfully submitted, 



Date: October 22. 2003 iDoDp^ 
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□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



